D-glutamic acid (120.0 g, 0.82 mol) was dissolved in concd HCl (240 mL) and H 2 O (120 mL), then a solution of NaNO 2 (84.0 g, 1.22 mol) in H 2 O (240 mL) was added slowly at -5 °C. The reaction mixture was stirred for 20 h at room temperature and evaporated in vacuo to give a residue, which was dispersed with EtOAc. The precipitate was filtered off and washed with EtOAc. The filtrate was dried over anhydrous Na 2 SO 4 , concentrated to give a crude product. The crude product was dissolved in MeOH (600 mL), added with 0.6 mL concd HCl. The mixture was then stirred under reflux for 18 h, and cooled to room temperature, excess solid NaHCO 3 was added. The reaction mixture was stirred for a further 0.5 h, filtered and the filtrate was concentrated under reduced pressure. The crude product was purified via silica gel column with PE/EA (4:1) to give the dimethyl (R)-2-hydroxypentanedioate (10) as colorless oil (115 g, 80%, two steps). 1 H NMR (400 MHz, CDCl 3 ) δ 4.26 (dd, J = 7.9, 4.2 Hz, 1H), 3.81 (s, 3H), 3.70 (s, 3H), 2.57 -2.47 (m, 2H), 2.19 (dddd, J = 14.2, 8.1, 7.3, 4. 2 Hz, 1H), 1.96 (dtd, J = 14.2, 8.0, 6.3 Hz, 1H) . HR-ESIMS m/z: calculated for C 7 H 12 O 5 + [M+H] + : 177.0685, found 177.0689. The spectral data for synthetic 10 ( 1 H NMR and HMRS) were identical with those published by Kulkarni et al. [1] [1] A. R. Podilapu, S. S. Kulkarni, Org. Lett., 2014, 16, 16, 4336. (R)-methyl 4,5-dihydroxypentanoate (11) (R)-dimethyl 2-hydroxypentanedioate 10 (80 g, 0.45 mol) was dissolved in dry tetrahydrofuran (600 mL) under nitrogen. Borane dimethyl sulfide complex (10 M, 46 mL) was added over 20 min (maintaining the temperature at 10-20 °C using a cold water bath). The solution was stirred for 1 h. Sodium borohydride (1.0 g, 0.026 mol) was added in five portions over 25 min (using cooling to keep the temperature below 20 °C). The mixture was stirred for 1 h, after which TLC showed no starting material. Dry methanol (200 mL) was added and the solution was stirred for 1h. The solvent was evaporated and the residue was dissolved in methanol (200 mL). The solvent was evaporated again and the residue was azeotroped with toluene (2×200 mL)，and the crude was purified on silica gel using EtOAc as the eluent to afford the diol 11 as viscous colorless oil (60.5 g, 90%). 1 H NMR (400 MHz, CDCl 3 ) δ 3.75-3.66 (m, 1H), 3.66 (s, 3H), 3.61 (dd, J = 11.0, 3.1 Hz, 1H), 3.45 (dd, J = 11.0, 7.0 Hz, 1H), 3.21 (s, 1H), 2.89 (s, 1H), 2.48 (td, J = 7.0, 2.9 Hz, 2H), give the acid 12 as an oil which was used for next step directly.
To the above acid 12 in dry THF (500 mL) at 0 o C was added Et 3 N (88.4 mL, 636 mmol) and
PivCl (26 mL, 212 mmol) under N 2 atmosphere. After 1h, LiCl (36.0 g, 848 mmol) and (S)-4-Benzyl-2-oxazolidinone (37.6 g, 212 mmol) were added. The reaction mixture was stirred at 0 o C for 0.5 h, which allowed to warm to room temperature within 3h. The solution was concentrated in vacuo, then diluted with water (300 mL), The aqueous phase was extracted with ethyl acetate (3×300 mL). The combined organic phase was washed by brine (300 mL), dried over sodium sulfate (anhydrous) and concentrated in vacuo. The residue was purified by silica gel column chromatography (EA/PE, 1:10) to afford 6 (88.6 g, 72% over three steps) as an oil. CDCl 3 ) δ 173. 36, 153.33, 135.36, 129.38, 128.88, 127.28, 71.99, 67.20, 66.10, 57.38, 55.12, 37.92, 31.49, 28.53, 27.02, 26.33, 25.89, 25.61, 18.33, 18.06, -4.37, -4.86, -5.39 Using the same procedure as described for the synthesis of 6, compound 6', ent-6, ent-6' were prepared. 55, 135.25, 129.51, 129.04, 127.40, 72.14, 71.99, 67.41, 67.08, 66.20, 55.27, 38.03, 31.74, 29.79, 29.68, 29.45, 29.40, 26.07, 26.03, 25.97, -5.27, -5.77, -6 88, 152.80, 135.41, 129.45, 128.90, 127.29, 71.38, 67.00, 65.88, 55.27, 37.93, 37.28, 33.48, 25.99, 25.83, 19.15, 18.36, 18 .08, -5.01, -5.39; HR-ESIMS m/z: calculated for C 28 H 49 NO 5 Si 2 + [M+H] + : 536.3149, found 536.3152.
Using the same procedure as described for the synthesis of 7, compound 7' , ent-7, ent-7' were prepared. 22, 152.74, 135.38, 129.46, 128.89, 127.29, 70.90, 67.79, 65.91, 55.25, 37.88, 37.38, 34.14, 25.98, 25.84, 17.87, -4.21, -4.79, -5.37 ; HR-ESIMS m/z: 15, 68.60, 66.27, 39.80, 31.88, 25.93, 25.83, 18.62, -4.45,-4.87, -5.35, -5 35, 67.50, 57.65, 39.18, 29.89, 25.94, 25.89, 19.03, -4.14, -4.73, -5.36, -5.39 Using the same procedure as described for the synthesis of 14, compound 14', ent-14, ent-14'
were prepared. ( 1 H, 13 C NMR and HMRS) were identical with those for 14'. Using the same procedure as described for the synthesis of 15, compound 15' , ent-15, ent-15' were prepared. 57, 66.84, 58.22, 38.42, 29.86, 25.81, 17.80, -4.35, -4 96, 70.63, 57.18, 51.78, 39.30, 29.98, 25.71, 18.50, -4.95, -5.34 Using the same procedure as described for the synthesis of 17, compound 17', ent-17, ent-17' were prepared. 18, 70.20, 58.00, 51.82, 39.31, 29.73, 25.68, 17.02, -4.91, -5.42 ( 1 H, 13 C NMR and HMRS) were identical with those for 17'. To a solution of the above 17 (13.0 g, 43.1 mmol) in MeOH (200 mL) was added camphorsulfonic acid (23.2 g, 100 mmol) at room temperature. After 2 h, the reaction was quenched with saturated aqueous solution of NaHCO 3 (200 mL). The aqueous phase was extracted with CH 2 Cl 2 (3×300 mL). The combined organic phase was washed with H 2 O (200 mL), brine (200 mL). The organic phase was then dried over sodium sulfate (anhydrous) and concentrated in vacuo to afford 18 as an oil which was used for next step directly.
(2R,4R)-1-azido-4,5-bis(tert-butyldimethylsilyloxy)-2-methylpentane (14')

(2R,4S)-5-azido-2-(tert-butyldimethylsilyloxy)-4-methylpentan-1-ol (15)
(2R,4R)-5-azido-2-(tert-butyldimethylsilyloxy)-4-methylpentan-1-ol (15')
(2R,4R)-methyl 5-azido-2-(tert-butyldimethylsilyloxy)-4-methylpentanoate (17')
(2R,4S)-methyl 5-azido-4-methyl-2-(tosyloxy)pentanoate (19)
To a solution of the above 18 in CH 2 Cl 2 (400 mL) was added DABCO (14.5 g, 129.3 mmol) and TsCl (16.4 g, 86. 2 mmol) at 0 o C. The reaction mixture was stirred at room temperature for an additional 18 h. After concentrated in vacuo, the residue was purified by silica gel column chromatography (EA/PE, 1:10) to afford 19 (13.2 g, 90% over two steps) as an oil. 09, 145.31, 129.81, 128.11, 75.69, 56.10, 52.55, 36.08, 29.66, 21.65, 18. 31, 145.29, 130.90, 129.80, 128.11, 75.41, 57.35, 52.61, 36.25, 29.66, 21.66, 16.43; ( 1 H, 13 C NMR and HMRS) were identical with those for 19'. ,4S)-1-tert-butyl 2-methyl 4-methylpyrrolidine-1,2- Palladium-carbon (2.0 g, 10%) was added to a solution of compound 19 (13.2 g, 38.7 mmol) in MeOH (200 mL) under a nitrogen atmosphere. The reaction vessel was sealed and the resulting solution was stirred at room temperature for 2 h under a hydrogen atmosphere. Then NaHCO 3 (10.0 g, 120 mmol) and Boc 2 O (9.2 mL, 40 mmol) were added to this solution under N 2 . The reaction mixture was stirred at room temperature for an additional 12 h. The catalyst was removed by filtration through a pad of celite and washed with MeOH (300 mL). After concentrated in vacuo, the residue was purified by silica gel column chromatography (EA/PE, 1:6) to afford the corresponding 8 as an oil (8.5 g, 90%). 77, 173.55, 154.18, 153.47, 79.82, 79.76, 59.66, 59.21, 53.72, 53.22, 52.02, 51.84, 38.88, 38.00, 33.22, 32.55, 28.36. 28.21, 16.97, 16.86 Using the same procedure as described for the synthesis of 8, compound 8' , ent-8, ent-8' were prepared. = 6.6 Hz, 3H); 13 C NMR (101 MHz, CDCl 3 ) (exists as rotamers) δ 173. 72, 173.46, 154.52, 153.61, 79.79, 59.20, 53.52, 53.06, 51.91, 29.68, 29.64, 28.42, 28.29, 17.42 
(2S
(2S,4R)-1-tert-butyl 2-methyl 4-methylpyrrolidine-1,2-dicarboxylate (8')
